Statistical Assumptions
SCOUT analyzes fluorescence data and SNP genotype calls reported by BeadStudio (Illumina) and produces, for each sample and each site, a score indicating the degree of deviation of the observed data from the population mean. Informally, SCOUT is based on the following statistical assumptions:
(1) The copy number of each sample is the same for every probe in a single interrogated interval; any apparent inconsistency in copy number between probes is due to measurement error.
(2) Null samples, if present, form a cluster near the origin.
(3) For each probe, log-transformed A-allele fluorescence measurements (xcoordinate values) for A-allele homozygotes, and B-allele fluorescence measurements (y-coordinate values) for B-allele homozygotes, are normally distributed with equal variance (but not necessarily equal mean). Samples with measurements unusually close to the origin are more likely to harbor deletions than those with measurements near the cluster center; conversely, samples with measurements unusually far from the origin are more likely to harbor duplications.
(4) For any probe, fluorescence measurements for SNP heterozygotes ('AB' samples) are bivariate normally distributed. Samples with measurements unusually far from the origin and unusually distant from to the line connecting the origin to the cluster center (i.e. samples with allelic states 'AAB' and 'ABB') are more likely to harbor duplications than those with measurements near the cluster center.
Our previous work, SCIMM (Cooper 2008) , is based on similar assumptions, but differs in how these assumptions are used: SCIMM assumes that there exist three classes of samples (null, haploid and diploid) and uses mixture-likelihood based clustering (Dempster 1977) to find the parameters maximizing the likelihood of the observed data, whereas SCOUT assumes that all samples have the same copy number (diploid) and attempts to identify 'outlier' samples likely to violate this assumption (Hawkins 1980 
Scoring:
Samples near the origin are filtered by an initial round of mixture-likelihood clustering, and remaining samples with 'no call' SNP genotypes are assigned a SNP genotype of either 'AA', 'AB', or 'BB', in the same manner as SCIMM (with the exception that SCOUT is less likely than SCIMM to treat a 'no call' sample as a sample with a homozygous SNP genotype).
Per-probe scores for SNP homozygotes are determined as follows: Observed data are log-transformed and mean and variance parameters are estimated separately for each probe
Scores are then calculated as
To calculate per-probe scores for SNP heterozygotes, data are translated and rotated 
